Asiatic Acid Attenuates the Progression of Left Ventricular Hypertrophy and Heart Failure Induced by Pressure Overload by Inhibiting Myocardial Remodeling in Mice.
Cardiac structural remodeling, including cardiomyocyte apoptosis, interstitial fibrosis, and inflammation, appears to be a key event associated with the progression of left ventricular hypertrophy and heart failure. Asiatic acid (AA) is a triterpenoid compound extracted from Centella asiatica that exhibits antiapoptotic, antifibrotic, and anti-inflammatory activities. In the present study, a transverse aortic constriction (TAC) model was created in mice to mimic the progression of hypertrophy (2 weeks post-TAC) and heart failure (4 weeks post-TAC) to investigate whether the potential therapeutic drug AA ameliorates hypertrophy progression and which mechanisms are involved in this amelioration. Our results demonstrated that AA markedly inhibited the process of progression induced by pressure overload. The increases cardiomyocyte apoptosis and interstitial fibrosis, and inflammatory responses were significantly suppressed by AA. Our investigation revealed that this inhibitory effect was mediated by blocking the activation of both mitochondrial and death receptor-dependent apoptotic signaling pathways. Additional experiments demonstrated that AA attenuated fibrosis by blocking both transforming growth factor-β1/Smad and interleukin-6, signaling activation. Consequently, these findings indicated that AA attenuated pathological cardiac structural remodeling and preserved cardiac function via multiple intracellular signaling pathways in response to cardiac stimuli.